This study aims to examine the impact of budget deficit, real GDP growth, unemployment rate and government current expenditure on public debt in Jordan for the period , the study used autoregressive distributive lag (ARDL) approach to examine the study hypotheses. ARDL bound test and co-integration proven that there is a long run relationship exists between budget deficit, real GDP growth, unemployment rate, government current expenditure and public debt in Jordan. The ARDL long run coefficients show that Real GDP growth has a negative and significant impact on public debt while budget deficit and unemployment rate have a positive and significant impact on public debt, but government current expenditure has a positive and not significant impact on public debt in Jordan. In the short run the empirical results show that the first difference of budget deficit and government current expenditure have a positive and significant impact on public debt in Jordan, and the first difference and lag (1) of unemployment has a positive and significant impact on public debt in Jordan. The (CUSUM) stability test shows that the public debt (PD) estimated model is stable.
Introduction
Both developed and developing countries have witnessed a continuous increase in public debt throughout their history due to increased state intervention in economic and social life resulting in more public spending. In times of economic recession, national income declines, and tax revenues drop which making public spending larger than public revenues and leading to an increase in the public budget deficit and thus an increase in public debt. Public debt may be the good thing for the state or the great evil of the state. Public debt can help developing countries by providing the necessary funds to invest in infrastructure projects and social projects, facilitating tax settlement and counter-fiscal policies of the economic cycle (Gill & Pinto, 2005) However, external public debt can affect positively and significantly the possibility of the debtor's inability to pay its debts. Thus, when creditors are unsure of the debtor's ability to pay, this could lead to the beginning of the liquidity crisis of the debtor state (Sturzenegger, 2002) .
The public debt crisis of countries around the world has consistently shown different negative consequences in economic, social and political life, where insolvent states can't perform their main functions efficiently in the provision of public goods and services. In addition, the failure of the state to pay its debts may result in rising inflation, devaluation of the national currency, banking crises, loss of private savings, increasing poverty in society, declining confidence in the government and a decline in the country's credit rating. Public expenditure on education, health, sanitation and public goods such as roads, highways and bridges is a moral responsibility of the government, and investment in these areas is huge and this large spending of the government strengthens the confidence in the economy, which encourages private investment, Often emerging and developing countries resort to borrow to finance these projects because of a gap between public revenues and public expenditures, which leads to the accumulation of public debt, but the development and social incentives of the state is large and therefore any country has aspirations for growth and related development incentives must eventually rise in the balance of public debt and that the inability of these investments to generate revenues more than expenditures will increase the public debt (Rogoff and Reinhart, 2008) .Jordan is experiencing an ever-increasing public debt, which exceeds 90% of GDP in 2017. The country's continued borrowing will affect economic growth, aggregate demand and domestic savings. This high level of public debt poses major challenges to the Jordanian economy. The Jordanian government is trying to limit the increase in public debt and work to reduce it by using a contractionary fiscal policy and improving the efficiency of the tax system to increase its revenues and reduce the budget deficit and thus limit the expansion of public debt depending on the above problem the objective of this study is to examine the public debt macroeconomic determinants in Jordan for the period 1992-2017, the research finding and recommendations may help the policy makers in Jordan to stop expansion in public debt and attempt to reduce it to safe level, and may help scholars to further research on public debt determinants and may be used as a reference point on further studies on public debt in developing countries. The study consists of five sections: Section one introduction, section two literature review, section three data and methodology, section four empirical results and section five conclusions.
Literature Review:
There are many studies on the effect of public debt on economic factors such as GDP, inflation, interest rate, unemployment, etc. However, the study of the impact of economic factors on public debt is one of the topics that need further research because it is still to some extent a new topic. In the following some of the studies that deal with the impact of economic and political variables on public debt. Waheed (2017) examined the macroeconomic determinants of external debt, the macroeconomic determinants represented by (real GDP growth, current account balance share of GDP, general government expenditure share of GDP, general government revenue share of GDP, foreign exchange reserves, gross fixed capital formation share of GDP and inflation rate) for 12 oil and gas exporting countries and 12 oil and importing countries for the period 2004-2013, the study used panel data analysis, the results show that economic growth, foreign exchange reserves, government revenue, price of oil and capital formation are important determinants in reducing external debt for oil and gas exporting countries, while current account, government expenditure and inflation increasing external debt for exporting countries for oil and gas. and the results show that economic growth, government revenue are important determinants in reducing external debt for oil and gas importing countries, while trade deficit, oil price, interest payment on external debt, FDI and domestic investment increasing external debt for oil and gas importing countries. Gargouri and Ksantini (2016) examined the determinants of public debt in 12 European countries for the period 2000-2014. They used the correlated panels corrected standard errors model to examine their study hypotheses. The study found that imports, military spending and non-performing bank debt had a positive impact on the public debt, while the study found that GDP growth and bank liquid reserves had a negative effect on Public debt. Pirtea, Nicolescu and Mota (2013) examined the macroeconomic factors influence public debt in Romania for the period 2000Q1 and 2011Q1, the regression analysis results proven that budget surplus, real GDP growth and FDI have a negative impact on public debt while exchange rate against dollar, real interest rate have a positive and significant impact on public debt, the openness of the economy has a negative and not significant impact. Swamy,(2015) examined the government debt macroeconomics determinants for advanced economies, emerging economies, developing economies and OECD economies for the period 1980-2009, he used fixed effect panel generalized method of moment (GMM) regressions for identifying the determinants of government debt in the full sample, the regression results indicate that real GDP growth, foreign direct investment (FDI), inflation, government expenditure, population growth have a negative and significant impact on government debt, while final consumption expenditure, gross fixed capital formation and trade openness have a positive and significant impact on government debt. Bittencourt (2013) examined the main determinants of government external debt in nine South American countries that re-democratized in the last thirty years or so, for the period 1970-2007. panel (time-series) data analyses ( Pooled OLS, Fixed effect, Fixed effect with Instrumental Variables, DIF-GMM and SYS-GMM estimators) used to indicate the determinants of government external debt. the results suggest that economic growth has a negative and significant impact on debt. inflation, inequality and constraints on the executive do not present the expected impact on government and external debt. conclusions are suggested to improve economic growth at least, for keeping debt under control. Mah, Mukkudem-Petersen, Miruka and Petersen (2013) , examined the impact of government expenditure on public debt in Greece using the vector correction model and granger causality model for the period 1976 to 2011.They found that government expenditure has a positive and significant impact on public debt in Greece. Sinha, Arora and Bansal (2011) analyzed the impact of current account balance, the expenditures of the central government, long term interest rate, the rate of growth of real GDP, inflation, foreign direct investment and the number of people per square km on the public debt in middle and high income countries, a panel data for 31 countries used, the period 1993-2008 for high income countries and 1980-2008 for middle income countries, they used cross section fixed effects model and cross section random effects model to examine the study hypotheses, they find that GDP growth rate, central government expenditure, education expenditure, and current account balance impact the public debt for both high income and middle income countries, while they find that FDI and inflation rate have no impact on public debt for high countries but have an impact on public debt in middle income countries. And they find that population density has no impact on public debt for both middle and high income countries. A review of previous studies found that there were few studies on the determinants of public debt. The reviewed studies used different techniques ranging from multiple linear regression and analysis of panel data using a fixed effects model and a random effect model.
Previous studies have found that the budget surplus, the real growth rate of GDP, foreign direct investment, public spending and population growth have a negative impact on public debt, while the exchange rate, real interest rate, economic openness and capital formation have positive effects on public debt. The current study is an extend to the previous studies, to examine the impact of public budget deficit, real GDP growth, government current expenditure and unemployment rate on public debt in Jordan for the period 1992-2017. The current study contributed in the literature through examine new macroeconomic variables budget deficit, unemployment rate and introducing a proof on the determinants of public debt from Jordan as a developing country. The study used ARDL approach to examine the public debt macroeconomic determinants in Jordan.
Data and Methodology: 3.1 The Data
The current study used annually time series data for the period and the data related to public debt, budget deficit, real GDP growth and government current expenditure obtained from the Central Bank of Jordan database (Central Bank of Jordan, 2018), while the data related to unemployment rate from World Bank database(World Bank, 2018).
Methodology
Previous studies have used different techniques to test the relationship between macroeconomic variables and public debt such as multiple linear regression and panel data analysis by using the fixed effects model and the random effects model, this study used autoregressive distributive lag ARDL approach to examine the macroeconomics determinants of public debt in Jordan. This study used ARDL approach because it can be applied for all time series, regardless the degree of integration I(0) 0r I(1), and if they are a combination of of I(0) and I(1) but it can't be applied if one of time series is stationary of I(2), Shin, 1999, and Pesaran et al. 2001 ). in addition ARDL approach is considered as a powerful method for small samples (Pesaran and Pesaran, 2002) . Also, ARDL approach output gives the short-run dynamics and long run relationship of the considered variables and it has only one cointegration equation. ( Ahmad , Ahmad , Mushtaq and Nadeem, 2016; Nkoro and Kelvin Uko, 2016) . Research question: How do budget deficit, real GDP growth , government current expenditure and unemployment rate impact on public debt in Jordan?
The Model Specification
The model includes public debt as a ratio of GDP, budget deficit as a ratio of GDP, real GDP growth, government current expenditure as a percentage of GDP and unemployment rate. PD = β0 + β1BD t + β2RGDPG t + β3GS t + β4UNE t + U tn (1) where PD is public debt the dependent variable, the independent variables are, BD balance budget, RGDPG real GDP growth, GS gross expenditure and UNE unemployment rate , U is the error term, β0 is the constant, β1, β2, β3, β4, are parameters , t is the time. The unrestricted ARDL model takes the following form:
where PD is public debt the dependent variable, the independent variables are, BD budget deficit, RGDPG real GDP growth, GS government current expenditure and UNE unemployment rate , U is the error term, β0 is the constant, the expressions with the summation sign (β1, β2, β3, β4, β5,, ) represents short run dynamics of the model. The expressions(β6, β7, β8, β9, β10, ) represents the long run relationship, U is the error term, t is the time, ARDL approach includes two-steps for estimating long-run relationship (Pesaran et al., 2001) (2013), Sinha, Arora and Bansal (2011), Swamy,(2015) , Bittencourt (2013) and Gargouri and Ksantini (2016 (2015), Bittencourt (2013) and Gargouri and Ksantini (2016) . Government current expenditure (GE): equals government current expenditure as a ratio of GDP. Used by Waheed (2017) , Mah, Mukkudem-Petersen, Miruka and Petersen (2013) . Unemployment rate (UNE): equals unemployment rate.
Study Objectives:
The study aims to achieve the following objectives 1-Examine the impact of budget deficit on the public debt in Jordan. 2-Examine the impact of real GDP growth on the public debt in Jordan. 3-Examine the impact of government current expenditure on the public debt in Jordan. 4-Examine the impact of unemployment rate on the public debt in Jordan.
Study Hypothesis:
The study examines the following null hypotheses. H01: There is no significant impact of budget deficit on the public debt in Jordan. H02: There is no significant impact of real GDP growth on the public debt in Jordan. H03: There is no significant impact of government current expenditure on the public debt in Jordan. H04: There is no significant impact of unemployment rate on the public debt in Jordan.
Empirical Results and Analysis 4.1 Unit Root Test Results
ARDL approach can be used if all the time series are stationary at level I(0) or if all the time series are stationary at level I(1) and if they are a combination of I(0) and I(1) but it can't be used if one of the time series is stationary at I(2) (Pesaran and Pesaran, 1997; Pesaran et al., 2001) . so to verify that we use The Augmented Dickey Fuller test (ADF) used to test the stability for the time series of the study variables public debt (PD) budget deficit (BD), real GDP growth (GDPG), government expenditure (GS) and unemployment rate (UNE). From Table (1) the results of the Augmented Dickey Fuller (ADF) unit root test, we find that public debt (PD) and budget deficit (BD) are stationary at first difference while GDP, UNE and GS are stationary at first difference I(1). In the light of the unit root test results which shows all time series are stationary at I (0) and I (1) we can apply ARDL to examine the relationship between variables. 
Empirical Results and Discussion:
To use ARDL approach, we must first test the existence of a long-run relationship between the study variables. To verify this, we estimate the unrestricted ARDL model depending on the output of that we estimate the ARDL bound test and compare the F statistics value with upper bound critical value if the F statistics value is greater than the value of upper bound critical value we reject the null hypothesis that states no long-run relationship exist between variables and accept the alternative hypothesis that states there is a long-run relationship between variables. if the long-run relationship exist, we estimate the restricted ARDL (Pesaran et al., 2001) .
ARDL Bound test
The hypothesis of the bound test is: Ho: No long run relationship exist between variables. H1: There is a long run relationship exist between variables. we estimate the ARDL bound test and we compare the F-statistics with the critical value tabulated by Pesaran and Pesaran (1997) or Pesaran et al. (2001) . from Table ( 2)the F-Statistics value (5.041661) is greater than the upper bound (Pesaran) value (3.49) at 5%, so we can reject the null hypothesis that states no long run relationship exist between variables and accept the alternative hypothesis that states there is a long run relationship exist between variables. so this result proven that the variables have a long run relationship. 
ARDL Long Run Coefficients Results
The results of the ARDL bound test proved that there is a long-run relationship between the variables of the model, as a second step, we can estimate ARDL cointegration and long-run, the results of the estimated long run coefficients are listed in Table ( 3). Table ( 3) the budget deficit (BD) has a positive and significant impact on public debt at 10 percent level with coefficient value of (3.25598) this means a 1 unit increase in budget deficit holding the other factors constant will increase public debt by (3.25598) units this is due to that the increase in the budget deficit leads to an increase in the public debt as well as the large deficit in the public budget increases the public debt ratio of GDP, in addition public debt has more interest payments , which increases the financial burden on the state and the national economy. The deficit in the public budget is a major element in government borrowing, where the government tends to borrow to bridge the deficit between public expenditure and revenues listed in the public budget. So budget deficit determines the amount of government borrowing. If the government is able to cover government expenditures from government revenues, it will have few reasons for borrowing. There are many economists confirmed the importance of the budget deficit in increasing public debt such as Dornbusch and Fisher (1990) , Gordon (2003) . 2.Real GDP growth (GDPG) has a negative and significant impact on public debt at 0.0001 percent level with coefficient value of (-4.24491) this means a 1 unit increase in Real GDP growth holding the other factors constant will decrease public debt by (-4.24491 ) units this due to that an increase in economic growth is associated by an increase in tax revenues of the state, which leads to reducing the deficit in the public budget or cancel it and thus reduce the need for the state to borrow which leading to a reduction of public debt to GDP ratio. this result is consistent with the results of Waheed (2017), Mah, Mukkudem-Petersen, Miruka and Petersen (2013) , Sinha, Arora and Bansal (2011), Swamy,(2015) , Bittencourt (2013) and Gargouri and Ksantini (2016) . 3.The long -run coefficients results in Table ( 3) show that unemployment rate (UNE) has a positive and significant impact on public debt in Jordan at 0.0093 level with coefficient value of (12.71306) this means a 1 unit increase in unemployment rate holding the other factors constant will increase public debt by (12.71306) units, this is due to the fact that high unemployment will lead to lower public tax revenues due to the low number of people paying income tax, also, the high unemployment rate would lead to a decrease in the spending of unemployed people and their families, leading to a decrease in the value added tax collected by the state. In addition the state has to spend more on unemployment. Table ( 3) government current expenditure has a positive and not significant impact on public debt in Jordan, this is due to the fact that the Jordanian government does not use a large proportion of the public debt for current spending purposes, but rather most of the public debt goes to capital spending that generating income and to repay debt and debt service this result consistence with results of Waheed (2017) , Mah, Mukkudem-Petersen, Miruka and Petersen (2013) .
From

ARDL Short Run and Cointegration (Error correction) Results:
The results of short run and co-integration are included in the Table (4). 4 maximum lag automatically selected based on Akaike information criteria maximum (AIC). the selected model based on (AIC) is (0,1,1,0) (CointEq1) is negative and significant, since its probability is (0.0000) which is less than 5% percent. Therefore, there is a long run causality running from budget deficit (BD), real GDP growth (GDPG), unemployment rate (UNE) and government current expenditure (GS) to public debt(PD). The estimated coefficient of the cointegration equation CointEq(-1) is (-0.31223) (prob value = 0.000) indicates that the speed of adjustment from short-run disequilibrium toward long-run equilibrium level , particularly 0.31223 percent of short-run errors will be corrected in the long run.
1-The first difference of budget deficit has a positive and significant impact on public debt in Jordan, the coefficient of D(BD) is (0.74536) and the probability is (0.0003), which shows a positive relationship with public debt in Jordan. 2-The first difference of real GDP growth (D(GDPG) have a negative but not significant impact on public debt and D(GDPG(-1)) have a negative and significant impact on public debt in Jordan in the short run with coefficient values of (-0.379883) and significant level of (0.0832). 3-The first difference of unemployment rate D(UNE) has a positive but not significant impact on public debt in Jordan in short run while D(UNE(-1)) has a positive and significant impact on public debt in Jordan with coefficient value of (5.32115) and significant level of (0.0005). 4-The first difference of government current expenditure D(GS) has a positive and significant impact on public debt in Jordan with coefficient value of ( 5.139448) and significant level of ( 0.0406).
4.7Autoregressive Distributed Lagged (ARDL) Estimation Results
The results of the estimated unrestricted ARDL included in Table ( 5) . 4 maximum lag automatically selected based on Akaike information criteria maximum (AIC). the selected unrestricted ARDL model based on (AIC) is (1, 1, 2, 2, 0) 968256) shows that the econometrics model explain more than 96% of the change in public debt (MPD 2 ) in Jordan and this indicates that the model is fit. The F-Statistic value is (71.1551) and its probability (0.000) indicates that the explanatory variables are jointly significant and are capable of explaining changes in public debt (PD) in Jordan . Brown et al., (1975) . If the plot of CUSUM statistic stays within 5% significance level, then the estimated model is said to be stable (Dritsakis, 2011) . figure (1) shows the results of the(CUSUM) Cumulative Sum of Recursive Residuals for Unrestricted ARDL. from figure (1) the plot of CUSUM statistics stays within 5% significant level this means that the public debt (PD) estimated model is stable.
Figure (1) CUSUM Cumulative Sum of Recursive Residuals for Unrestricted ARDL
Conclusions:
The current study investigated the impact of budget deficit (BD), real GDP growth (GDPG), unemployment rate (UNE) and government current expenditure (GS) on public debt in Jordan. the study used annually time series data for the period (1992-2017) and unrestricted and restricted Autoregressive Distributive Lag(ARDL) Approach and ARDL Bound test, to examine the study hypotheses. In addition, Cumulative Sum (CUSUM) of recursive residuals is used to confirm the stability of the estimated model. The study has found the following results:
1-ARDL bound test proven that there is a long run relationship between budget deficit (BD), real GDP growth (GDPG), unemployment rate (UNE), government current expenditure (GS) and public debt in Jordan. 2-The cointegration results show that there is a long run relationship between budget deficit (BD), real GDP growth (GDPG), unemployment rate (UNE), government current expenditure (GS) and public debt in Jordan. 3-The statistical analysis shows that budget deficit (BD) has a positive and significant impact on public debt in Jordan in the short run and the long run, this is because the increase in the budget deficit push the state to borrow to fill the gap in the public budget, which leads to an increase in the public debt on the one hand, on the other hand, the public debt entails the payment of interest or what is known as public debt service, which increases the financial burden on the state. 4. The statistical analysis results show that Real GDP growth (GDPG) has a negative and significant impact on public debt in Jordan in the short run and the long run, this is attributed to the fact that the increase in economic growth leads to an increase in tax revenues of the state, which works to reduce or eliminate the deficit in the public budget and thus lower government borrowing and then decline the public debt. 5. The statistical analysis results show that unemployment rate (UNE) has a positive and significant impact on public debt in Jordan in the short run and the long run, this is attributed to the fact that the increase in unemployment rates leads to lower tax revenues due to the decrease in the number of those paying this tax. In addition, the increase in unemployment rates reduces the expenses of the unemployed and their families, which reduces the amount of the added tax paid. Thus increasing the deficit in the public budget and pushing the government to borrow more which increases the public debt. 6. The long run coefficients show that the government spending has a positive and not significant impact on public debt in Jordan in the long run but it has a positive and significant impact on public debt in Jordan, this is because the Jordanian government does not use large proportions of public debt in current expenditures in long run but it did that in the short run. Policy Implications: The study concluded that increasing the deficit in the public budget is increasing the public debt. Therefore, the study recommends political decision-makers to work continuously to reduce the deficit in the public budget in order to reduce the public debt. The study concluded that increasing growth in real GDP leads to a reduction in public debt. Therefore, the study recommends policymakers to use all economic policies to maintain high growth rates in real GDP to reduce public debt. The study concluded that the increase in unemployment leads to an increase in public debt. Therefore, the study recommends the policy makers to use all policies to reduce unemployment rates in order to reduce the public debt. The study concluded that the current public expenditure in the long term does not have an impact on the increase in public debt while it has a short-term effect. Therefore, the study recommends the policy makers not use public debt for the purpose of public current expenditure in order to reduce public debt.
